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racteristic Function (either terminal configuration alone varying), when interpreted for the case of a single free particle, expresses the action up to any point from some point of a certain arbitrarily given surface, from which the particle has been projected, in the direction of the normal, and with the proper velocity to make the sum of the potential and actual energies have a given value. In other words, the physical problem solved by the most general solution of that partial differential equation, for a single free particle, is this:—
Let free particles, not mutually influencing one another, be projected normally from all points of a certain arbitrarily given surface, each with the proper velocity1 to make the sum of its potential and kinetic energies have a given value. To find, for that one of the particles which passes through a given point, the 'action' in its course from the surface of projection to this point. The Hamiltonian principles stated above, show that the surfaces of equal action cut the paths of the particles at right angles; and give also the following; remarkable properties of the motion:—
If, from all points of an arbitrary surface, particles not mutually influencing one another be projected with the proper velocities in the directions of the normals; points which they reach with equal actions lie on a surface cutting the paths at right angles. The infinitely small thickness of the space between any two such surfaces corresponding to amounts of action differing* by any infinitely small quantity, js inversely proportional to the velocity of the particle traversing it; being equal to the infinitely small difference of action divided by the whole momentum, of the particle.
286. Irrespectively of methods for finding the 'characteristic function* in kinetic problems, the fact that any case of motion whatever can be represented by means of a single function in the manner explained in § 284, is most remarkable, and, when geometrically interpreted, leads to highly important and interesting properties of motion, which have valuable applications in various branches of Natural Philosophy; one of which, explained below, led Hamilton * to a general theory of optical instruments, comprehending the whole in one expression. Some of the most direct applications of the general principle to the motions of planets, comets, etc., considered as free points, and to the celebrated problem of perturbations, known as the Problem of Three Bodies, are worked out in considerable detail by Hamilton (Phil. Trans., 1834-5), and in various memoirs by Jacobi, LiouvUle, Bour, Donkirx,.Cayley, Boole, etc
The now abandoned, but still interesting, corpuscular theory of light furnishes the most convenient language for expressing the optical application. In this theory light is supposed to consist of material particles not mutually influencing one another; but subject to molecular forces from the particles of bodies, not sensible at sensible distances, and therefore not causing any deviation from uniform rectilinear motion in a homogeneous mediunL/x^fflr within
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